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We, Boots Pure Drug Company Limited, 
a British Compacy, of Station Street. 
Nottingham, do hereby dedar6 the inven- 
tion, for which we pray that a patent may be 
granted to us. and the method by which it is 
to be performed, to be particnlaiiy described 
m and by the following statement:— 

This invention relates to improvements 
in the prodaetion of alkali metal heparin 
salt and has for its object the provision of 
a process for the removal of coloured 
impurities from heparin salts. 

Hqwrin which may be isolated from 
animia lung tissues by processes of extrac- 
tion and purification which are well known 
ill the art, is believed to be a mixture of 
polysulphudc esters of mucoitin and is a 
vety valuable anticoagulant which is 
extensivdy used in clinical machines. Free 
heparin is acidic in nature and is generally 
isolated m the form of its salt with an alkali 
metal, for example, in the form of its sodium 
salt Heparin in generally supplied to the 
medical profession as a solution of the 
sodium salt which is yellowish or brown in 
cptoUT; It has long been felt desirable to 
eliminate this colourisation and various 
methods have been investigated with a view 
to treatmg the alkali metal salts of heparhi 
to obtain a product whidi would give a 
colourless solution. 

According to the process of our invention 
the alkali meta! salt of heparin is heated in 
aqueous medium with an alkali metal salt 
of permanganic acid at a temperature within 
the range of 60 to 90'C and at a pK within 
the range of 8.0 to 8,5 and the solution of 
heparin salt is then separated from precipi- 
tated manganese compounds. A convenient 
temperaure for operation is approximately 



80'C. and a convenient strength of heparin 
salt solution is one containing approxi- 
mately 5000 units of heparin per oc. 
The salt of permanganic acid which is 
used will be determined partly by the 46 
nature of the cation which is required to 
be present in the salt of heparin finally 
obtained. Heparin is normally prepared in 
the form of its sodium salt and accordingly 
for the preparation of this salt sodium 50 
permaiiganate would be employed in the 
above process. It will te understood 
however that the invention is not limited to 
the use of the sodium salt of permanganic 
acid. 55 

The quantity of permanganate which is 
reqmred to effect the decolourisation is 
subject to variation according to the 
particular batch of heparin salt which is 
being decolourised. The precise quantity 60 
to be employed may be determined by 
treating ahquots of each batch of heparin 
salt with incareasing quantities of 
permanganate solution until an amount of 
permanganate solution is determined which 65 
IS just sufficient to effect decolourisation 
under the conditions hereinbefore described. 
We have found that in general where 
sodium permanganate is employed it is 
preferable to use approximately 1 gram- 70 
mole of permanganate m order to decolour- 
ise 100 million units of heparin salt 

The length of time for which the reaction 
IS allow«i to proceed varies according to the 
natoe of the particular batch of heparm salt 76 
which is being treated but it is found that 
undw the conditions herem outlined 
decolourisation of the heparin salt sohition 
IS usuaUy complete withm 15 to 30 minutes 
of the addition oi the permanganate solu- 80 
tion. It is found that litfle or no loss of 
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potency of the heparin occurs during this 
period of time. 

The range of pK within which the reaction 
is conducted has been found to be critical. 
6 Thus if the pK is significantly below 8.0 it 
is found that decolourisation of the heparin 
"^t can be effected only with difficulty or 
not at all whilst if the pH is substantially 
hi^er than 85 the decolourisation is 

10 accompanied by a marked loss of heparin 
due to degradation. 

The temperature at which the reacUon is 
performed is also of importance. We have 
found that if the reaction takes place at 

15 room temperature the resulting manganeSe 
dioxide is deposited in the form of very fine 
particles which are extremely difficult to 
separate by filtration. In fact the manganese 
dioxide may be deposited in colloidal form 

20 and may be so difficult to remove that con- 
tamination of the isolated heparin salt 

occurs. _i. J * 

If however, the reaction is performed at 
an elevated temperature within the range 

25 specified above the manganese dioxide is 
deposited in granular form and is easily 
removed from the product We have found 
that the reaction is most conveniently 
conducted at a temperature of appioxi- 

30 matcly SO'^C 

When the decolourisation of the heparm 
salt solution has been effected in the manner 
described above, the liberated manganese 
dioxide is isolated by filtration and solid 

35 heparin salt is recovered from the filtrate by 
methods which are well known in the art. 
Thus, for example, the aqueous filtrate may 
be poured into an excess of alcohol when 
the heparin salt is precipitated as a white 

40 solid and mav be collected and dried. 

The decolourisation of heparin in the 
manner described above also serves partially 
to remove pyrogens. In order to ensure 
complete removal of pyrogen from the 

45 heparin salt it is necessary to subject tiie 
material to further treatment, which may be 
effected by known methods, e.g. treatment 
with active charcoal or filtration through a 
cellulose packmg. Alternatively the pyrogens 

50 may be removed by the process of our 
co-pending Application No. 4987/55 (Serial 
No. 766,993. 

The following non-limitative example 
illustrates the invention. 

55 Example. 

300 g. of heparin (in the form of its 
sodium salt) of a potency of 100 units per 
mg. is dissolved in 4 litres of distilled water 
and the solution is filtered through a bed 

60 of kiesdguhr. tiie kiesdguhr being washed 



several times with small portions (100 c.c.) 
of distilled water. The vchunt of the com- 
bmed filtrate and washings is adjusted to 
6 litres by the addition of distilled water and 
tiie solution is rapidly heated to 80*C The 65 
pH of the hot solution is adjusted to 8.(^.5 
by tiie addition of 5N sodium hydroxide 
solution and 100 c.c of a 40% w/v solution 
of sodium permanganate is added with 
vigorous stirring. The solution is allowed 70 
to stand for 30 minutes and the temperature 
is maintained at 80-C. The product is 
cooled to approximately 40'^C.. and the 
manganese dioxide which has separated is 
Isolated by filtration through a bed of 75 
kieselguhr. The kieselguhr filter bed is 
suspended in I litre of distilled water and is 
heated to 80'C. the pH being adjusted to 
8.0—8.5 if necessary. The suspension is 
cooled to 40 'C. and is filtered, tile filter bed 80 
being washed with 2 portions each of 250 
C.C. of distilled water. The filtrate is com- 
bined with that from the main bulk of the 
reaction and the solution is adjusted to pH 
6.5. To the solution is added sufficient 85 
sodium chloride to produce a cencentration 
of 1% in the final solution. The solution 
so obtained is clarified by filtration and tiie 
filtrate is poured with stirring into four times 
its volume of 95% alcohol. The solid which 90 
separates is isolated by filtration and is dried 
in vacuo at 35^C There is thus obtained 
heparin (as the sodium salt) in the form of 
a white powder which has an activity of 
approximately 100 units per mg. 95 

What we claim is: — 

1. A process for the removal of 
coloured impurities from an alkali metal 
salt of heparin comprising heating the 
heparin salt at a temperature withm the 100 
range 60 to 90"C. and at a pH within the 
range 8.0 to 8.5 in aqueous medium 
within an alkali metal salt of permanganic 
acid and separating the solution of heparin 
salt from precipitated manganese com- 105 
pounds. 

2. A process as claimed in Gaim 1, in 
which the salt of permanganic acid is 
sodium permanganate and approximately 

1 gram mole of sodium permanganate is HO 
used per 100,000.000 units of hef)arin salt 

3. A process as claimed in Claim 1, and 
substantially as described in the Example. 

For the Applicants, 
GILL. JENNINGS & EVERY, 
Chartered Patent Agents, 
51/52 Chancery Lane. 
London. W,C2. 



766.992 



3 



PROVISIONAL 

Xmprovemenis in os selalmg 

We, Boots Pure Drug Company Lmted, 
a British Company, of Station Street, 
Nottingham, do hereby declare this inven- 
tion to be described in the following 
5 statement: — 

This invention relates to improvements in 
the production of heparin and has for its 
object the provision of a process for the 
removal of coloured impurities and pyrogens 

10 from heparin. 

Heparin is believed to be a mixture of 
palysulphuric esters of mucoitin and is a 
very valuable anticoagulant which is 
extensively used in clinical medicine. It is 

15 generally suppUed to the medical profession 
as a solution which is yellowish or brown in 
colour. It has long been felt desirable to 
eliminate this colourisation and various 
methods have been investigated with a view 

20 to treating the heparin to obtain a product 
which would give a colourless solution. 

We have now found that the coloured 
impurities in heparin may be removed 
rapidly and efiSciently without substantial 

2& loss of potency of the heparin by the process 
which is to be described heremafter. 
Heparin may be isolated from animal lung 
. tissue by processes of extraction and purifi- 
cation which are well known in the art. The 

30 end product of these processes is an off- 
wliite or buff coloured powder. According 
to the process of our invention the colomred 
powder (whidi is normally of a potency of 
approximately 100 ^i/mg. is dissolved in 

:35 water to give a solution containmg approxi- 
mately 5000 jx/cx and the solution so 
obtained is treated at an elevated tempera- 
ture, preferably at approximately SOX. and 
at a pH which is preferably within the range 

40 of 8.0 to 8.5, with a solution of a salt of 
permanganic acid. The salt of permanganic 
acid which is used will be determined 
partly by the nature of the cation which is 
required to be present in the salt of heparin 

-46 finally obtained. Heparin is normally pre- 
pared in the form of its sodium salt and 
accordingly for the preparation of this salt 
sodium permanganate would be en^ployed 
in the above process. It will be imderstood 

•50 however that the invention is not limited to 
tlie use of the sodium salt of ponnanganic 
acid. 

The quantity of permanganate which is 
required to effect the discolourisation is 
.55 subject to variation according to the 
particular batch of heparin which is being 
decolourised. The precise quantity to be 
employed may be determined by treating 
aliquots of each batch of heparin wifli 



0 the Stoduotion oi Hepam. 

increasing quantities of permanganate 60 
solution until an amount of permanganate 
solution is determined which is just sufficient 
to effect decolourisation under the condi- 
tions hereinbefore described. We have found 
that in general where sodiiun permanganate 65 
is employed it is necessary to use approxi- 
mately 1 gram-mole of permanganate in 
order to (tecolourise 100 million imits of 
heparin. 

The length of time for which the reaction 70 
is allowed to proceed varies according to 
the nature of the particular batch of heparin 
which is being treated but it is found ^at 
under the conditions herein outlmed 
decolourisation of the heparin solution is 76 
complete within 15 to 30 minutes of the 
addition of the permanganate solution. It 
is found that little or no loss of potency of 
the heparin occurs during this period of 
time. 80 

The range of pH within the reaction is 
conducted has been found to be critical. 
Thus if the pH is significantly bdow 8.0 it 
is found that decoloiirisation of the heparin 
can be effected only with difficulty or not at $6 
an whilst if the pH is substantially hi^^er 
than 8.5 the decolourisation is accompanied 
by a marked loss of heparin diie to degra- 
dation. We have found that the reaction Is 
preferably conducted under conditions such 90 
that the initial pH of the reaction mixture 
is within the range 8.0 — 85. 

The temperature at which the reaction is 
performed is also of importance. We have 
found that if the reaction takes place at 95 
room temperature the resulting manganese 
dioxide is deposited in the form of very fine 
particles which are extremely difficult to 
separate by filtration. In fact the manganese 
dioxide may be deposited in colloidal form 100 
and may be so difficult to remove that con- 
tamination of the isolated heparin occurs. 

If however, the reaction is performed at 
an elevated temperature the manganese 
dioxide is deposited in granular form and 105 
is easily removed from the product We 
have found that the reaction is most con- 
veniently conducted at a temperature of 
approximately 80°C. but it will be under- 
stood that our invention is not limited to tl^ 110 
use of this particular reaction temperature. 

When the decolourisation of the heparin 
solution has been effected in the manner 
described above, the liberated manganese 
dioxide is isolated by filtration and solid 116 
heparin is recovered from the filtrate by 
methods which are well known in the art 
Thus, for example, the aqueous filtrate may 
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be poured into the excess of alcohol when 
heparin is precipitated as a white solid 
and may be collected and dried. 
Accordingly our invention consists in a 
6 process for- the decolourisation of heparin 
which is charaterised by the step of 
reacting an aqueous solution of heparin at a 
pH within the range of 8.0 to 8^ and at an 
elevated temperature, preferably at approxi- 

10 mately SO'C, with an aqueous solution of 
a salt of permanganic acid, the cation of 
v/hich salt is preferably identical with the 
cation of the heparin salt which is finally to 
be isolated, in such an amount as is herein- 

15 before defined. 

The decolourisation of he|»rin in the 
manner described above also serves partially 
to remove pyrogens, such removal being 
completed by subsequent treatment of the 

20 heparin, e.g. as described in co-pending 
Application No. 4987/55 (Serial No. 
766.993). 

The following non-limitative example 
illustrates the Invention. 

25 Example. 

300 g. of heparin of a potency of 
100 fjifmg. is dissolved in 4 litres of 
distilled water and the solution is filtered 
through a bed of kieselguhr. the kieselguhr 

30 being washed several times with small 
portions (100 c.c.) of distilled water. The 
volume of the combined filtrate and 
washings is adjusted to 6 litres by the 
addition of distilled water and the solution 

35 is rapidly heated to 80<^C. The pH of the 



hot solution is adjusted to 8.0 — 8.5 by the 
addition of 5N sodium hydroxide solution 
and 100 c.c. of a 40% w/v solution of 
sodium permanganate is added with vigor- 
ous stirring. The solution is allowed to stand 40 
for 30 minutes and the temperature is 
maintained at 80 'C. The product is cooled 
to approximately 40 'C. and the manganese 
dioxide which has separated is isolated by 
filtration through a bed of kieselguhr. Th'j 45^ 
kieselguhr filter bed is suspended in 1 litre 
of distilled water and is heated to 80X. 
the pU being adjusted to 8.0—8.5 if neces- 
sary. The suspension is cooled to 40**C. and 
is filtered, the filter bed being washed with 2 60 
oortions each of 250 c.c. of distilled water. 
The filtrate is combined with that from Iht 
main bulk of the reaction and the solution 
is adjusted to pR 6.5. To the solution is 
added sufficient sodium chloride to produce 55 
a concentration of 1% in the final solution. 
The solution so obtained is clarified by 
filtration and the filtrate is poured with 
stirrmg into four times its volume of 95% 
alcohol. The solid which separates is ^ 
isolated by filtration and is dried in vacuo 
at 35'C There is thus obtained heparin in 
the form of a white powd^ which has an 
activi^ of approximately 100 /^/mg. 

For the AppUcants, 
GILL. JENNINGS & EVERY. 
Chartered Patent Agents. 
51/52 Chancery Lane. 
London. W.C2. 
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